Introduction {#sec1}
============

Erythema gyratum repens (EGR), considered one of the most specific cutaneous paraneoplastic phenomena, is characterized by a serpiginous morphology and a migrating scaly border. EGR is associated with malignancy, most commonly bronchial, esophageal, and breast, in more than 80% of cases.[@bib1], [@bib2] Here we report 2 cases of patients with pityriasis rubra pilaris (PRP), whose eruption transformed to an EGR-like eruption without any evidence of malignancy.

Report of 2 cases {#sec2}
=================

A 55-year-old man presented shortly after a diagnosis of biopsy-proven pityriasis rubra pilaris. Initially erythrodermic with palmoplantar keratoderma, the patient\'s condition improved on cyclosporine, but given disease persistence, other systemic medications, including acitretin, methotrexate, adalimumab, apremilast, and ustekinumab with acitretin were trialed, none providing significant improvement. The patient then started on ixekizumab, in addition to acitretin, with improvement. Eight months later, the patient presented with a dramatically altered eruption consistent with erythema gyratum repens ([Fig 1](#fig1){ref-type="fig"}, *A*). He reported having stopped his acitretin several months before the rash transformation. A thorough review of systems failed to disclose any history of fever, anorexia, weight loss, respiratory, or gastrointestinal symptoms. No lymphadenopathy was noted on physical examination. A complete blood count, complete metabolic panel, urinalysis, sedimentation rate, and chest radiograph were within normal limits.Fig 1EGR-like eruption. Serpiginous erythematous plaques with fine scale trailing the leading edge, in a wood-grain polycyclic pattern on the back (**A**) and in the right axilla (**B**).

Similarly, a 50-year-old man initially presented to our clinic with a pruritic, erythematous scaly rash spreading in a cephalocaudal manner, with waxy keratoderma of the palms and soles. His biopsy was consistent with pityriasis rubra pilaris ([Fig 2](#fig2){ref-type="fig"}). Several months after acitretin initiation, rapid transformation to an EGR-like eruption occurred ([Fig 1](#fig1){ref-type="fig"}, *B*). In this patient as well, a malignancy workup (urinalysis, complete blood count, complete metabolic panel, stool guaiac) proved negative.Fig 2Histopathology of PRP. **A**, Perivascular infiltrate, predominantly lymphocytic in nature, with focal hypergranulosis and broad rete ridges. **B**, Alternating orthokeratosis and parakeratosis in both vertical and horizontal directions, with focal hypergranulosis.

Discussion {#sec3}
==========

The transformation from PRP to an EGR-like eruption has been reported 8 times in the literature.[@bib1], [@bib3], [@bib4], [@bib5], [@bib6] In none of these cases was this transformation indicative of internal malignancy, despite thorough investigations in some cases.[@bib1] In all subjects, the eruption appeared during the resolving phase of PRP.[@bib1], [@bib3], [@bib4], [@bib5], [@bib6] What drives this transition remains unknown. Of our 2 patients reported above, one completely cleared the altered eruption, whereas the other still displays persistent EGR, now 8 months after initial transformation.

EGR affects men twice as much as women, with an average age of 63 years, whereas PRP has an equal male/female ratio and a bimodal age distribution.[@bib1], [@bib2] Histologically, PRP is associated with hyperkeratosis, acanthosis, follicular plugging, and alternating parakeratosis and orthokeratosis, whereas EGR displays hyperkeratosis, parakeratosis, spongiosis, acanthosis, and a superficial perivascular inflammatory infiltrate.[@bib1] Of the patients with PRP to EGR-like transformation biopsied, the histology has been compatible with EGR.[@bib1], [@bib2], [@bib3]

Among cases of reported nonparaneoplastic EGR, 8 cases were idiopathic, whereas 12 presented with a concomitant skin disease, including pityriasis rubra pilaris, psoriasis, ichthyosis, CREST (calcinosis, Raynaud phenomenon, esophageal dysmotility, sclerodactyly, and telangiectasia), rheumatoid arthritis, tuberculosis, bullous pemphigoid, linear IgA disease, and hypereosinophilic syndrome.[@bib7] Cases considered drug induced include a patient on azathioprine with type I autoimmune hepatitis and 2 patients with EGR triggered by interferon given for hepatitis C virus--related chronic hepatitis.[@bib7], [@bib8]

Interestingly, 4 reports of psoriasis vulgaris associated with EGR without malignancy highlight the fact that this transformation may not be limited to PRP.[@bib2] One young man presented with what was thought to be EGR-like psoriasis, as his repeated histology displayed features of abortive pustular psoriasis (therefore likely making his case an unusual clinical presentation of the primary dermatosis).[@bib2] One patient with resolving psoriasis had EGR after treatment with acitretin, whereas another presented with EGR after resolution of pustular psoriasis.[@bib2] The final patient was started on methotrexate for biopsy-proven plaque psoriasis; 8 weeks later, she had a different rash, the clinical and histologic features of which were consistent with EGR.[@bib2] A role of localized ground substance adaptive phenomenon may be a potential explanation for the transformation to an EGR-like eruption in diseases like PRP, bullous pemphigoid, psoriasis, and linear IgA disease.[@bib2]

In reported cases of PRP to EGR-like transformation, all patients have been white, with the exception of one Afro-Caribbean man; all but 1 of the patients were men.[@bib1], [@bib3], [@bib4], [@bib5], [@bib6] As discussed above, EGR-like eruptions have been reported in immune-mediated conditions.[@bib1], [@bib2] CARD14, a known activator of NF-κB signaling implicated in inflammatory disorders, is expressed in both familial PRP and familial psoriasis.[@bib9] Activation of NF-κB in mice leads to development of epidermal hyperplasia, hyperkeratosis, parakeratosis, hypogranulosis, T-cell infiltration, and microabscess formation, suggesting that *CARD14* mutations lead to aberrant immunologic activation.[@bib9] The fact that tumor necrosis factor-α antagonists target this pathway may explain why these drugs are therapeutically beneficial in patients with PRP and why they potentially may trigger transformation to an EGR-like eruption, especially because response to these drugs is in part determined by polymorphisms in genes belonging to the NF-κB pathway.[@bib9] It is postulated that the underlying neoplasm in paraneoplastic EGR may trigger an immunologic mechanism.[@bib7]

Retinoid treatment has also been proposed as playing a role in this transformation (presumably through alternation of keratinization), given treatment with acitretin (or etretinate) before transformation in many cases.[@bib1] This finding may be confounded by the fact that acitretin is a first-line treatment for PRP, which therefore makes it highly likely that many patients with PRP have been exposed to the medication at one point. In addition, the transformation has also occurred in association with use of a topical retinoid, methotrexate, infliximab, secukinumab, and now, ixekizumab.[@bib4], [@bib5] One patient was treated with infliximab, followed by secukinumab, remaining on acitretin 25 to 50 mg/d throughout.[@bib6] Secukinumab was ceased after 9 months; however, as his PRP resolved, he had an EGR-like eruption.[@bib6] Five months later, the new eruption persisted (as in our patient), and he was continued on acitretin at a reduced dose of 10 mg/d.[@bib6]

Conclusion {#sec4}
==========

An eruption consistent with EGR does not necessarily indicate underlying malignancy. In the context of PRP, it appears the occurrence of this eruption could signal impending resolution of the primary dermatosis. Until more data become available, patients should undergo age-based cancer screening per national guidelines, with symptom-based malignancy evaluations only as clinically indicated.
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